INTRODUCTION
Water In streams IS used for many purposes, and Its acceptabilIty for a specific use often depends on the temperature of the water Careful plannmg for the most beneficial use of water requires knowledge of seaonsal and annual averages and extremes of temperature for such activities as producing goods and making related heat-transmiSSIOn calculations, developing areas for swimming and boatmg, stocking streams with fish and preserving an environment suitable for their health and continued reproqucbon, selecting hatchery sites, designing facihbes for storage and treatment of water, and regulating thermal pollution In streams.
Thermal pollutiOn In streams has become an Increasing concern In recent years. The excessive heat can cause changes In stream ecology, Including heavier growth of undesirable vegetation and Inhibition of the reproductiOn of certain species of fish. Within those reaches of streams In which thermal pollution occurs, the quahty of water may be adversely affected for commercial fish-A1 A2 QUALITY OF SURFACE WATERS OF NORTH CAROLINA ing, sport fishing, recreation, and water supplies for Industnes and municipalities Present and future steam-electnc plants and other facilities that add heat to streams Increase the need for data on stream temperatures In Apnl 1968 the NatiOnal Technical Advisory Committee on Water Quahty Critena to the Secretary of the InteriOr recommended that, for warm waters during any month of the year, heat should not be added In excess of that amount that would raise the temperature of the water (at the expected minimum daily fbv.r for that month) more than 5°F. These recommendations further stated "the Increase should be based on the monthly average of the maximum daily temperature." The committee recommended simIlar cntena for cold waters (except no heat IS to be added to trout waters). The second hne of data for each station In table 2 gives the monthly average of the maximum daily temperature The same committee also suggested that "total heat added (In BTU's) might be specified as an allowable Increase In temperature of the mimimum dally flow expected for the month or penod In questiOn." Presumably, the allowable temperature would be the monthly average of the maximum daily temperature plus the allowable InCI'€ase A regulation relative to stream temperatures Issued by the North Carolina Board of Water and Air Resources In January 1968 contains the following statements: "Temperature. Not to exceed 7°F above the ambient stream or water temperature, and In no case exceed 95°F. The temperature of trout producing waters shall not exceed 70°F due to the discharge of heated liquids."
This report summarizes stream-temperature records collected in North Carolina during the years 1943-67. The average and extreme temperature data Included are generally sufficient to define seasonal vanatwns In the sections of the streams studied.
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DATA-COLLECTION PROGRAM
Officials of the U.S. Geological Survey and the North Carolina Department of ConservatiOn and Development recognized the need for stream-temperature data as an essential part of an overall quality-of-water study In 1943 a program of collection and analysis of stream-water samples and temperature measurements was Inaugurated and financed JOintly by the Geological Survey and the Department of ConservatiOn and Development. The temperaturedata program began with daily measurements at four locatwns. As the need for data Increased and funds became available, the program grew into a statewide network of data-collection stations. In 1967, the last year for whiCh data are Included In this report, the program consisted of monthly temperature measurements at 21 sites, daily measurements at 34 sites, and continuous records at 26 sites.
Durmg the 24 years of data collection, the frequency of sampling and the length of record collected at each station vaned depending upon funds available and needs for water--quality and temperature data In the various nver basins of the State. Temperatur~ data were collected as an Integral part of quality-of-water and salinitydata-collectiOn programs and as an adJunct to the stream-gagingstation program. In all, temperature records were obtained for 176 locatiOns (some of which had various combinations of monthly, dally and continuous records). Of the 850 statiOn years of record, 31 percent IS monthly records, 50 percent Is daily, and 19 percent is continuous.
Plate 1 shows locations where water-temperature measurements were made monthly, daily, and continuously. At statwns where two or three types of records are available, only the symbol representing the most frequent observation Is shown. For example, if continuous, daily, and monthly measurements have been made during different periods at the same statiOn, that station is shown on the map as a continuous recorder site. Not Included In tlhs report are temperature measurements that were made less frequently than once a month In connection with miscellaneous programs of waterquality samphng and low-flow discharge measurements.
A4 QUALITY OF SURFACE WATERS OF NORTH CAROLINA
Dally and monthly stream-temperature measurements were made from depth-Integrated water samples, except where top and bottom samples were collected from estuaries. The temperature sensors for continuous records were Installed near the gage houses at levels low enough to Insure submersion at all times. The sensors were shaded only by chance, no shielding having been provided. The continuous-temperature values were recorded on charts from which daily maximum, mimimum, and average values were extracted
Temperature values are reported to the nearest whole number in degrees Fahrenheit. A curve for converting temperature from Fahrenheit degrees to Celsms (centigrade) degrees IS shown In figure 1. 
EXPLANATION AND USE OF TABLES
Average temperatures and other temperature data are listed In tables 1 and 2 The tables summanze all temperature data collected monthly or more frequently on the State's streams through the water year ending September 30, 1967.
A5
The data for some of the statwns In the tables are based on short periods of record. For these stations the temperatures shown may not represent the values that would be denved from a longer-term record. Temperature data based on only one temperature observation per month are of hmited use, particularly for short perwds of record, because there was bttle opportunity to derive averagetemperature data and define the extremes. Water temperatures at a few of the statiOns were affected by thermal pollution and thus do not represent natural conditions. Except for these hmitatwns, however, the data summarized in tables 1 and 2 are adequately defined for the point of observation. Similarly, the data In the tables represent the temperatures that may be expected In the VICinity of the observation pmnt. The length of reach In which water temperature coincides with that at the observation pmnt depends on difference In shading, reflective or absorptive character of the water surface or channel bottom, velocIty, locatiOn of stagnant pools, and other factors The amount that water temperatures vary along a reach during any particular period depends on Interaction of these channel conditions and variable climatic factors, the most important of which are ambient air temperature and radiatiOn. These characteristics of the data should be considered in any proposed utilization of the stream waters for cooling or other water management problem requiring the use of stream-temperature data.
The data In tables 1 and 2 are explained below. To assist In use of the temperature data, some of their features and methods of derivation are described. The average of the monthly maximums was computed by selecting from the recorder chart the maximum instantaneous temperature recorded during each month for each year during the period of record. All the maximum temperatures for each month were then averaged to produce an average monthly maximum temperature. For example, if a continuous recorder was operated at a station for 5 complete years, the maximum temperature recorded during October of each year was tabulated. These five temperatures were than totaled and divided by 5 to produce the average of monthly maximum temperatures for October at that station. This procedure was repeated for each month.
EXPLANATION OF
It is emphasized that at any given location the maximum temperature for a month may vary by several degrees from year to year. The averages presented in table 2 are intended as a general indication of the highest temperature to be expected for each month at the various locations. The maximum instantaneous temperature recorded during the entire penod of record is shown in table 1 in the column headed extremes observed.
The average of daily maximums was determined from the maximums recorded each day. These recorded daily maximums were averaged for each month of record, and then for the same month an average was determined for the period of record.
The average daily temperature was determined from the average of daily maximums and the average of daily minimums. The last two figures were first averaged, treating each month separately, to obtain a monthly average for individual months. These monthly averages were then the basis for computing the average daily temperature for each month in the table. All the monthly averages for October, for example, were added together and divided by the number of October monthly averages available dunng the period of record. The values are termed daily because the-data used in the first step are the maximums and minimums recorded each day. The average dally temperatures hsted in .0 Lowe 11, Gas ton County Crowders Creek near long 81"11'44", 
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